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ABSTRACT

The neogastropod genus Conns s likely the most diverse ma-
rine animal genus, but has an Eocene to Pleistocene fossil
record that remains poorly understood. We discuss the fossil
record of Eocene Conus Trom Florida and recognize three
species: Conus sauridens Conrad, 1833, and two new species,
Conus palinerac and Conus alleni. We also re-describe C. sau-
ridens, identify its likelv svnonvms, and add new 111101111¢1t10n
about its geographic range. The new species C. palmerac is
restricted to the npper Eocene Ocala timestone o Florida,
while € alleni new species ocenrs in the upper Eocene Ocala
Limestone of Florida and the npper Eocene Moodvs Branch
Formation of Louisiana.

Additional Keywords: Mollusca, Fossil, Gastropoda, Ocala
Limestone

INTRODUCTION

With over 1500 described fossil and extant species, Co-
s Linnacus, 1755 (cone snails) may be the most diverse
marine animal genus (Rickel et al., 1995). Molecular
sequence data have offered valuable insights into the
1'<Alutionship< ol extant Couus species (e.o.. Duda and
Kohn, 2005), but the deep evolutionary ]mt(m ol Conus
remains UI](_‘](‘dl although about 1000 fossil spectes have
heen described rRod\(l et al.. 1995), many ol these are
likely synonvimous (e.g.. see Hendricks, in press). Many
fossil Conus species are ]xm d only upon type specimens
and/or were described without reference to comparahle
material from nearbv, contemporaneous fossil faunas,
Unraveling the early evolutionary history of Conus will
onlv be p()ﬁ@ll)]e by careful examination and interpreta-
tion of its rich and well- -preserved fossil record,

Some of the oldest substantiated Conus fossils are
from the early Eocene (Ypresian) of England and
France, and pumb]\ Pakistan (Kolim, 1990). Occurrence
records of middle Eocene Conns in North America show
that the genus had achieved a wide geographic distribu-
tion soon alter its first appearance in the fossil record.
For example. Table 1 (which is derived in large part trom

Kohn and Anderson, 2008) lists naunes that have heen
applied to Eocene Conus from the southeastern United
States. Our purpose is not to revise the svstematics and
describe the fossil vecord of all of these taxa, but rather
to focns on those species occurring in Florida, which
have thus far received only preliminary attention (Rich-
ards and Palmer, 1953). This lack of attention is likelv
related to the pw&('n'utl()nul nature ol these Floridian
specimens, almost all of which are prescrved as internal
and/or external molds rather than shell material. \While
we focus on Conus lossils from the upper Eacene Ocala
Limestone of Florida, we also consider likely synonyims
of Conus sauridens Conrad. 1833, a wide xpwzu] and tem-
porally persistent tuxon that will require additional future
attention.

GEOLOGICAL BACKGROUND

Formally named Dy W. Dall (in Dall and 1Tarris.
1892), the Ocala limestone represeuted all limestones
exposed i central F]()ridu at that time. A late Eocene
age was not determined for the Ocala limestone, how-
ever, umtil Cooke (1915) correlated the vt with deposits
in Mississippi and Alabama. Based on lithology and mi(-ro—
favuna, Applin and Applin (1944) divided the Ocala Lime-
stone into an upper member and lower mewber. Vernon
(1951) redefined the Ocala Limestone by restricting it to
Applin and Applin's (1944) upper me smber and pla((d
their lower member in the Moodys Branch Formation.
Further, Vernon (1951) subdivided the Moodys Branch
Formation (as pertaining to Florida) into the basal Inglis
Menmber and overlving Williston Member, Puri (1953)
renamed Vernon's (1931) Ocala Limestoue (restricted)
as the Crystal River Formation. Later, Puri (1957) el-
evated the Ocula Limestone to group status (Ocala
Group)—consisting, from oldest to voungest, of the In-
alis. Williston, and Crystal River formations—and climi-
nated the Moodys Branch Formation de signation for
Florida Eocene de posits. Based on macro- and nicro-
tossils, Toulmin (1977: 117) correlated the Inglis For-
mation with the lower Moodys Branch Formation in
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Table 1. Names applied to Eocene Conus from the U.S. Coastal Plain, including names of some younger species that are here

considered synonyms of Eocene taxa. Type specimen abbreviations: H, holotype:

L, lectotype; and F, figured.

Taxon

Type

Type locality

Present (Iisp()sition
according to this study

. sauridens Conrad, 1833

. claibornensis 1. Lea, 1833
- ayratus Morton, 1534

- parcas 11 C. Lea. 1541

. mutilatus Tuomey, 1552

- tortilis Conrad, 1835

- alveatus Conrad, 1865

OO0 000n

C. subsauridens Conrad, 1865
C. pulcherrimus teilprin, 1879

C. jacksonensis Meyer, 1885

C. deperditus var. subdiadema
de Gregorio, 1890

C. improtidus de Gregorio, 1590

C. (Conospirus) granopsis de
Gregorio, 1590

C. smn‘hu]l(’lms Harris, 1895

C. cormacki Harbison, 1944

C. (Leptoconus) santander
Gardner, 1945

C. (Leptoconus) haighti
Gardner, 1945

“Conus sp. A” Palmer in

ANSP 14854 (L)

Lost

ANSP 211 (1)

ANSP 13161 (L)

None

ANSP 13196 (H)

ANSP 13446 (L) See MacNeil
and Dockery (1954, PL 38,
Fiz. 26)

ANSP 33512 (HD)

AMNIL1-F1 10175 (H?)

Unknown, but specimen
purported to be holotvpe
ligured by Harris and
Pahner (1947, pl 62, fig, 17)

PRI 26436 (k)

Lost (see Palmer and Brann.
1966)

Lost (see Palimer and Brann,
1966)

BEG 34656 (H)

ANSP 16415 (H)

USNAM 4935151 (H)
USNM 495182 (11)

UF 105653

Claiborne, Alabama
Claiborne, Alabama

South Carolina, locality unknown

Claiborne, Alabama
Wilmington, North Carolina
Jackson, Mississippi
Vicksburg, Mississippi

Probably Claiborne, Alabama
Claiborne, Alabama
Jackson, Mississippi
Cluiborne, Alabama
Claiborne, Alabama
Claibome, Alubama
Smithville, Texas
Santee Cooper Canal,
South Carolina
Moselevs Ferry, Texas
Arroyo Veleno, Texus

Gulf Hammock, Florida

Culf Haunmock, Florida

C. sanridens
C. sauridens?
Nomen dubium
C. sauridens
Nowmen dubium
C. sauridens
C. sauridens

C. sauridens

Eosurcula pulcherrimus
(a turrid)

C. sauridens

C. sauridens
Nomen dubium
Nomen dubinm

C. smithuvillensis
Nowmen dubium

C. saurideas?
C. haighti

Unidentifiable

Richards and Palmer, 1953
“Conus sp. B” Palmer in UF 108858 (designated here as
Richards and Palmer. 1953 holotype of C. palincrae.

new species; fnrmerly 1.
Geol. Survey 1-7634)
USNANL 220109 (H)
USNML 376678 (HD)

C. cracens toerle, 1976

C. alveatus spiralis Dockery in
MacNeil and Dockerv, 1954

C. (Lithoconus) smithvillcnsis
var. Dockery. 1950

C. (Lithoconus) nocens Garvie,
1996

C. (Lithoconus) smitheillensis
var, Dockerv. 1950 in
Campbell (1995)

MGS 390 (F)
UT-TMM 962TN22 (H)

UNC 15448 (F)

C. ])(1]”1(’1'(1!’, HEew species

Calhoun County, Florida C. sanridens?
Smith County, '.\lississippi C. sauridens
Near Newton, Mississippi C. smithvillensis?
Bastrop County., Texas C. sauridens?
C

Near Cross. South Carolina > smitheillensis?

Alabama. Mississippi, and Lonisiana. e also correlated
the Williston Formation with the upper Moodyvs Branch
Formation in Alabama, Mississippi, and Louisiana. For
detailed correlations, see the Correlation of Stratigraphic
Units ol North America—Gulf Coast Region (198S).
Based on lithology, Scott (1991)—in order 1o {ollow
the North American Stratigraphie Code (North Ameri-
can Commission on Stratigraphic Nomenclatnre,
1953) — rednced the Ocala Cronp to formational rank
and returned to the terminology used by Applin and
Applin (19441, Therefore, current designations used by

the Florida Geological Suvey and United States Geo-
logical Survey are: lower member of the Ocala Line-
stone (lor mel]\ Inglis Formation) and npper member of
the Ocala Limestone (formerly Williston and Crystal
River lormations). See Figure 1 for a briel ]ns[()w of
stratigraphic divisions of thc Ocala Limestone in Florida.

In onterop and shallow subsirface, the Ocala Lime-
stone occurs in northwestern peninsular Florida and a
small area ol the Florida panhandle adjacent to Georgia
and Alabana Lithologically, the Ocala Limestone is a
relatively pure carbonate. Non-carbonate nminerals
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Figure 1. History of stratigraphic divisions of the Ocala
Limestone in Florida (modified from Oven and Portell, 2001).

(quartz, chert, and clay minerals) represent less than 5%
ot the rock volume in the lower member and less than
10% in the upper member (Oven, 1993). The lower
member (formerly Inglis F(nmdtl(m) is primarily a clean
packstone and mamstonc that represents a higher en-
ergy, subtidal environment while the npper membu
f(nmer]\ Crystal River FFormation) has a lithology of
muddy pac kstone and wackestone interpreted to 91cfmf\ a
lower energy (below wave base), deeper subtidal depo.slt
(Fenk, 1979)

The Ocala Limestone contains diverse and abundant,
shallow water marine invertebrate fossils consisting pri-
marily of foraminilera, mollusks, and echinoids. Taxa
with calcitic shells are preserved as body fossils, while
taxa that had aragonitic shells typically occur as internal
and external molds, although on rare occasions they can
be found as pseudmnolphs of calcite or silica. Most of
the calcitic shelled mollusks (e.g.. oysters and scallops)
and those found as pseudomorphs have been well docii-
mented (Harris, 1951: Richards and Paliner, 1953). Few
of the many moldic Ocala Limestone mollusks, however,
Lave received the critical attention that they need (Por-
tell and Vokes. 1997).

MATERIALS AND METHODS

Most of the specimens examined in this study are from
the Florida NMuseum of Natural Historv (FEANINH) Di-
vision of Invertebrate Paleontology at the Unive rsity of

Florida (UF) and locality details for individual UF spe Ci-
men lots listed below can be accessed online via the
FLAMNH Invertebrate Paleontology database at http://
www flmnh.ufl.eduw/inve I‘tpd]t‘()/s@d.l(]l asp. Besides UF
specimens, some type specimens from the Academy of
Natural Sciences. Philadelphia (ANSP). the Texas Natu-

ral Science Center at the University ol Texas (specimens
carry the acronyim TMAI [or Texas Aemorial Museun),
and the Texas Burcau of Economic Geology (BEG:
specimens now at the Texas Natural Science Center)
were also examined. Other specimens relerred to in the
text are Irom the Geological Survey of Alabama (GSA),
the American Musenim of Natural Hmt()r\ (ANINI), the
Mississippi Geological Survey (MGS). the Paleontologi-
cal Research Institntion (PRI), the University of North
Carolina (UNC), and the United States National Mu-
senm of Natural History (USNM).

Morphospecies were recognized from museinm speci-
mens (primarily those at the FLMNTI) nsing the criteria
discussed by Smith (1930), Rockel et al. (1993), and
Ilendricks (m press) and morphologic: 1] terminology and
measurements collected follow those authors. Two terms
are introduced here that relate to characters states ol the
subsutural flexure, which is “the backward cuning or
bending of the shell aperture below the suture of w hml

contact” and “[bleing a feature ol the apertural margin it

is strikingly manifest in the mo\\tl lines [on the sutuml
ramp] ol well-preserved cones™ (Smith, 1930: 284).
These two terms are: symmetrically enrved subsutural
Hexure and diagonal subsutural flexure. A symmetrically
curved subsntural flexure (also see the more generalize d
“cunved type” deseribed by Smith. 1930) has a maximum
point of curvatire cente red between the mar gins of the
sutiral ramp. A diagonal subsiutural [lexure forms a
straight or nearly- stmwht line that crosses diagonally
(abaxiov entrally) across the sutural ramp. z\lso see
Muitiz-Solis (1999) for illustrations of different subsu-
tural flexure morphologies.

Meusurements were collected using digital and dial
calipers and inchide: shell Tength (SL). maximum diam-
eter (MD), aperture height (A, height of naxi-
mum diameter (1INMD), and spire angle (SA). From
these measurements, the following morphometrie ratios
(developed Dy Rockel et al., 1995) were computed
to characterize shell shape: relative diameter (RD;
RD = N1D / AH); position of maximum diameter (PAID:
PAMD = HINMD / AH): and relative spire height (RSII:
RSH = [SL - AHSL). Recognized Floridian m(nph()-
species were compared with plc\?(ms]\ described species
of Eocene Conus Irom the southeastern United States.

Although the simple internal molds of Conus fossils
offer little taixonomically relevant information. room tem-
perature vulcanizing (RN silicone rmibber casts made
from external molds are often very usefnl for recognizing
species. The external molds discussed herein were first
gently cleaned to remove loose debris and then impreg-
nated witl polwvinyvl butvral (Butvar-76), if uceded. to
consolidate the limestone. Once dried, ¢l av dams were
constructed aronnd the outside of the Imestone blocks
containing the external molds. Then, de-aerated RT.V
silicone rubber was slowly poured into and above the
molds and again de-aerated in a vacuum chamber. Later.
the cured rubber casts were carefully lifted from the
molds. For more information regurding this technique
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see Chanev (1989) or visit http:/paleo.cc/casting/
silstm.htim.

SYSTENATICS

Our examination of Focene Conus fossils from Florida
resulted in the recognition of one distinctive morpho-
species that was lirst described by Conrad (1833) as
C. sauridens, and two new species (C. palmerac and
C. alleni) which are described helow.

Fdl]]l]\’ Conidac I¥ lemm" 1822
Genus Conus Lmnaous, 1758

Conus sanridens Conrad, 1833
(Figures 2-10. 15-22; Table 2)

Conus sauridens Conrad. 1833: p. 33; Conrad, 1835: ph. 15, hg.
7. For comprehensive synonvmy listings, see Pahmer
(1937), Harris and Palmer (1947), and Pahne and Brann
(1966).

?Conus claibornensis 1. Lea, 1833: 186.

Conns parcus 11. C. Lea, 1841: 103, pb. 1, {ig. 24.

Conus tortilis Conrad 1855: 260, pl. 15, fig. 5.

Conus alveatus Conrad, 1563: 145, ph. 11, fig. 4.

Conus subsanridens Conrad, 1565: 148, pk. Il fig. 9.

Conus jacksonensis Mever, 1585: 466,

Conus deperditus var. subdiadema de Gregorio, 1590: 20, pl. 1.
figs. 56-38.

PConns ’chz‘umnus) santander Gardner, 1945: 251, pl. 26
figs. 5,9, 10, 1-&

"Cmmsuarcns Hoerte, 1976: 14, 16, pt. 3. figs. 1-3.

Conus alceatus spiralis Dockery in MacNeil and Dockery,
1954: 165, pl. 39, figs. 3, 4.

2Conns nocens Garvie, 1996: 90, pl. 19, figs. 9. 10.

Diagnosis:  Early postnuclear whorls tuberculate, Jater
teleoconch whorls smooth; shell often widest below
shoulder: shoulder tvpically ridge-like: sutural ramps
with raised spiral threads: incised spiral grooves at hase

of shell.

Description:  Shell medinm to large-sized (np to 116
mm). Laust whorl conical to broadly and ventricosely coni-
cal; outline typically convex near shoulder, nearly stmlﬂht
he l()\\ Shell often widest below shoulder. Shoulder typi-
cally broadly carinate and forming prononnced ridge. less
often angulate; smooth. Spire of Tow to moderate hcwht
spire angle (SAT typically obtuse; outline typically stml(fht
to concave in smaller specimens, usnally s 1Umo1(LlI in
larger shells. Larval shell multispiral, with at i
whorls. Early postnuclear whorls tuberculate. Subsntural
Nexure svmmietrically curved, depth about 2.5x width.
Teleoconch sutural ramps ty 1)1(41]\ sigimoidal (ravely Tat
or convex), with raised xpnd] threads (tvpically three to
seven: munber increases with shell size) and intervening
grooves; ornamentation begins on ecarliest postimelear
whorls as a single incised spiral groove. Aperture opening
ol approximately wmiform width from hase to shonlder.
Some large specimens bear a pronounced siphonal fas-
ciole. Last whorl with incised spiral grooves at base,

sometimes extending weakly to near center of whorl and
occasionally to qhoulder in small shells; spiral grooves
obsolete in some large shells.

Shell Morphometrics:  Thirteen shells of type and
non-type specimens of C. sauridens were measured and
morphometric ratios were computed from these mea-
surements (Table 2): relative diameter (RD) ranges from
0.57-0.74 (average = 0.67); position of maximum diam-
eter (PMD) ranges from (.83-0.95 (average = 0.91); and
relative spire ]1(’10'ht (RST1) ranges [rom 0.09-0.21 (aver-
age = 0.17).

Type Specimens:  Type specimens examined include:
ANSP 14554, lectotype of Conus sanridens (Figures 2,
3); ANSP 53513, three paralectotvpes of C. sauridens
(Figures 4-6); ANSP 53512. holotype of C. subsauridens
(Fignre 7): ANSP 13161, holotype of C. parvus (Figure
S):and ANSP 13196, holotype of C. tortilis (Figures 9.
10). See Table 2 for measurements of type specimens.

Type Locality and Oceurrence:  Conrad (1533) de-
scribed the species from specimens collected at Clai-
borne, Alabama. Palmer (1937: 10) designated the type
locality and stratom of Conus sauridens as PRI station
104 © "Fermginous sand” bed at Claiborne, on the Ala-
bama River, Monroe County, Ala. Gosport sand”
(Palmer. 1937: 10). The Gosport Sand is the nppermost
formation of the Claiborne Group and is late middle
Eocene (Bartonian) in age (Dockery, 1950). This species
lias been previously reported from nnnerous Paleogene
U.S. Gult Coast strata, including the middle Eocene
Claiborne Gronp, as C. tortilis in the upper Eocene
Jackson Group. and as C. alecatus in the lower Oli-
gocene Vicksburg Group (the reader is directed to the
i()ll()\\"lll}a sources for detailed discussions ol specific oc-
currence records: Palmer, 1937; 1lLarris and Palmer,
1947 Palimer and Brann, 1966: and MaceNeil and Dock-
crv. 1984). Conus sauridens also ocenrs in the upper
Focene Ocala Limestone of Alachua. Suwamee, and
Jackson conuties, Florida. This sp( cies also questionably
occnrs as C. craeens in the lower NHocene Chipola For-
mation of northern Florida.

Other Material Examined:  1n addition to the type
specimen lots listed above, 28 specimen lots containing
C. sauridens were examined (over SO s‘pvcimens\. These
include: UF 283, UF 290, UF 2292, UF S647, UF 14706,
U 16726, U 16661, UIC 18574, Ulj 57713, UK 37733,
UF 100693, UF 101995, UF 114376, UF 115875, UF
19912, UF 119913, Ul 119918, UF 119962, UK
120021-UF 120027, UF 120032, Ul* 122354, and UF
126927

Disenssion:  Conus sauridens was the third lossil Co-
nus species to he described from North America, and the
tirst from the Paleogene (Green described the Neogene
species C. deluvianus and C.omarylandicus in 1830 see
Kolm, 1992). As such, this species has received much
attention in the literatire, particular]v with regards to its
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Figures 2-18.  Specimens of Conus sauridens Conrad, 1633 (2-10, 15-18), C. cracens Hoerle, 1976 (11, 12). and C. nocens
Ganvie, 1996 (13, 14). See text and Table 1 for locality information. All scale bars equal 1 ¢, Seale bar above Figure 5 pertains to
Figures 2-7 and 11-14. Scale bar below Figure 8 pertains only to that figure. Scale bar between Figures 9 and 10 pertains to Figures
9-10 and 15-18. 2-3. Lectotype (ANSP 14854) of C. sauridens. shell length 33.4 mm, maximum diameter 21.1 mmn. 4. Paralectotyp
ANSP 53513-3) of C. sauridens. shell length 31.9 mm. 5. Paralectotype (ANSP 533513-1) of C. sanridens, maximumn diameter 22.3
mm. 6. Paralectotype (ANSP 33513-2) of C. sauridens, shell length 30.2 mm. 7. Holotype (ANSP 53512) of C. subsanridens Conrad
1565. shell length 33.4 mm. 8. Holotvpe (ANSP 13161) of C. parvus Lea. 1841, shell length 6 mm. 9-10. Holotype (ANSP 13196
of C. tortilis Conrad, 1533 shell length 90.0 mm, maximum diameter 33.0 mm. 11-12. Paratype (UF 119360-1) of C. cracens 1oerk
1976. shell length 32.2 mm. maximum diameter 17.S mm. 13-14. Holotype (TMM-962TX22) of C. nocens Garvie, 1996, shell length
19.2 mm, maximum diameter .7 mm. 13. R T.V. silicone rubber cast from external wiold of C. sauridens (UF 120026). 16. R T \
silicone rubber cast from external mold of C. sauridens (UF 122384). 17-18. 1lighly leached. heavily pitted. and slightly silicified

1
|

shell of C. sauridens (UF 120027), shell lencth 27.4 mm, maximum diameter 16.5 mim.
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Table 2. Measurements (in mm) and morphometric ratios of type and non-type specimens examined. Some measurements conld
not be collected from casts made from molds: other measurements (and associated ratios) are not accurate because of shell damage
(indicated by an asterisk, °). Morphological abbreviations: SL, shell length; MD, maximum diameter; AH, aperture height; IIMD,
height of maximum diameter; SA, spire angle (in degrees); RD, relative diameter; PMD, position of maximum diameter; and RSH,
relative spire height. Specimen abbreviations: H, holotype; L, lectotype; P, paratype; and PL, paralectotype.

Specimen

SL MD All 1IND SA RD PNID RSl

Type Specimens of Conus sauridens Conrad, 1833
ANSP 14854 (L, C. sauridens, Figures 2, 3)
ANSP 53513-1 (PL C. saunu’um Figure 5)
ANSP 53513-2 (PL, C. sauridens, Plee 6)
ANSP 53513-3 (PL, C. sauridens, Flé,me 4)
ANSP 53812 (1, C. subsauridens. Figure 7)
ANSP 13161 (11, C. parvus, Figure 8)

ANSP 13196 (11, C. tortilis, meesQ 10)

Non-Type Specimens of Conus sauridens Conrad, 1835
UF 253
F 290-1
UF 8511-1
UF S647
UF 16726
UF 115875
UF 120022

Conus palmerac ue\\' species
UL 105858 (11 ])(lll??(’l‘(l(’, new spedies, Figures 23, 24)
UF 15556 (P)
UF 15599 (P, Figure 25)
UF 18711 (P)
UF 15719 (P)
UL 18737 (P, Figure 26)
UF 57018 (P)
UL 66735 (P, Figure 27)
UT 65306 (P, qurme 28)
UL 74473 (P, Figures 29, 30)
UF 110360 (P)
UF 111327 (P)
UF 112981 (P)

Conus alleni new specics
UTF 1719920 (1, Figures 31, 32)
UF 119919 (P, Fignre 34)
UF 119976 (P, Figure 35)
UF 119977 (P, Fignre 33)

Otlier Type Specimens
ANSP 16145 (11, C. cormacki, Figure 39)
UF 119560-1 (P, C. cracens, Figures 11, 12)
UK 76798-1 (P, C. cracens)
TNIN-BEG 35656 (H, C. smithvillensis. Fignres 36-39)
TNN-962TX22 (11, €. nocens, Figares 13, 14)
TMM-962TN23 P, C. nocens)

33.4 21.1 30.5 25.9 143 0.70 0.95 0.09
43.6 223  36.5 33.6 106 0.61* 092 0.16
3020 15.0 26.2 245 110 0.57 0.94 0.15°
31.9° 167 25.9 23.5 101 0.6 0.91 0.19°
33.4° 173 28.8 26.2 115 0.61 0.93 0.16°
-6 — — - — -

90.9 53.0 5.1 621 1007 0.71 0.85 0.17

27.7 110 0.74 0.91 0.19
2443 1187 193 17.3 90 0.62 0.90 0.21
4885 2738 405 35.6 109 0.68 0.88 0.17
4144 2431 331 30.6 109 0.73 0.92 0.20
2295 1236 195 15.0 110 0.63 0.92 0.15
3345 1956 2854 257 119 0.70 0.90 0.15

3759 224 30.3

116,11 69.15  95.2 S0 121 0.73 0.88*  0.18

22,00 11.5°  146° 1377 T - - —

— DS — — 103 — — —
50.1° — — - — — — —
12.0° — — — — - — —
34.9° — — — — — — —
56. 17 — — — — — — -
50.3°  21.5° - — — — -— —
— 14.2° — — 101 - — —
= 19.3 — — 9s — - —_
— 19.0° — — 9s - — —
65.0°  25.4° 53.8° — — — — —
— 11.3 —_ — 108 — — —
— 12.4 - — 108 - — —

36.2 20,77 315 25.6 121 0.66° 0,91 0.14

33.2°  17.3° — — 93 -— — —
3450 17.2° — — s — — —
3517 16.8¢ — — 112° - — —
8.7 DIES -— = . - — _
B8 17.8 275 240 115 (.65 0.87 0.15
65.0 SIS — = = — — —
421 145 25.6 26.9° 53 0.52°  0.94° 032
19.2 870 151 4.3 b 0.55% 095 0.21
19.4 ST 154 145 ST 0.56 0.94 0.21

morphological variation and probable synonyms. Much
ol the following was derived [rom discussions in Palimer
(1937, Harris and Palmer (1947), and Pahmer and Brann
11966

Timothy Conrad (1533) described C. sawridens from
shells that he collected at Claiborne, Alabama. According

to Palmier (1937: 461), the “Conradian collection of

sauridens consists of 5 specimens” which were appar-
ently glued to one card, cataloged as ANSP 11854

Paliner (1937 461) goes on to state that the “type of

Conns subsanvidens Con, [see below] is also on the card
with the Conus sauridens collection.” These two passages
suggest that Conrad's Claiborne collection originally con-
siste d ol six specimens. The collection now counsists of
five specimens: the Tectotype (ANSP 14854 Fignres 2, 3)
of C. sauridens, three l(l]d](d()t\"p(\ (ANSDP 33813: Fig-
ures --6), and the holotype ol C. subsauridens (A\SP
53512; Figure 7): the location ol anv possible sixth speci-
men is not known. One low- s]m( «d specimen in the tyvpe
series (ANSP TISS4: Figure 2) closely resembles Con-
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rad’s (1835, pl. 15, fig. 7) oviginal figure of C. sauridens.
Palmer (1937) alluded to this specimen in lier text as
matching Conrad’s figure, but did not formallv designate
it as the lectotype. Kolin (]‘)‘)‘U—foll()\\lwT Moore
(1962) and Pahner and Brann (19()(3)-—001151(]010 this
specimen to be the lectotvpe and we accept his conclu-
sion.

Palmer (1937) argued that the matrix filling the aper-
tures of the shells in Conrad’s Conus sauridens series
suggests that the shells do not likelv share the same geo-
logical provenance. The matrix [illing the lectotype is
orange and appears to be sand from the Gosport For-
mation (Pahwer, 1937). The matris {illing the three para-

lectotypes is light-gray. The matrix filling the ]no]ot\pe ol

C. subsauridens is orange, resembling that of the lecto-
tvpe of C. sauridens (Palmer [1937: 161 | described the
matrix filling the holotvpe of C. subsauridens as “a red,
silicilied matrix resembling that of the Orangeburg”
material from South Carolina). It is important to note,
however, that these differences in matrix color mayv be
due to diagenetic weathering of the original matrix ma-
terial.

The lectotvpe (ANSP 14854; Figures 2. 3) of C. sau-
ridens differs Ivom the paralectotypes (ANSP 53S13; Fig-
ures 4-6)—svhich, with the holotvpe ol C. subsauridens
(see below). are of the mnch more common morphol-
ogv—in the following respects: it has flat to slightlv con-
vex sutural ramps with more raised spiral threads (about
6) than is tyvpical. the shoulder is angulate rather than
forming a carinate ridge, the widest point of the last
whorl is nearly at the shoulder rather than beneath it,

and the spire is lower than in most other specimens of

the species (see Table 2): further. the lectotype dues not
provide definite evidence of tubercles on the early post-
nuclear whorls. though these are highlv eroded on this
specimen.

Isaace Lea (1833) described Conus claiboriiensis from
materials sent to him by Judge Charles Tait of Claiborne,
Alabama. but lost his only specimen before it conld he
figured (Kohn, 1992). His description suggests that his
specimen was a C. sauridens. a name that has priority by
three months (Kohn. 1992). Ilarris (15953), Palmer
(1937). and Palmer and Branu (1966) ssnonymized C.
claibornensis with C. sanridens, while de” Gregorio
11590). Dall (1596), and Kohn (1992) regarded this taxon
as a nomen dubinm. Given that no available evidence
suggests that more than one fossil Conus species is
present at Claiborne. Alabama, we agree with the former
authors that C. claibornensis is equivalent, while ques-

tionablv. to C. sauridens. For a historical overview of

interactions between I. Lea, T. A, Conrad, and C. Tait,
see Wheeler (1935
In 1541. 1I. C. Lea 1. Lea’s father) described Conns
partus on the basis of a single, small. damaged shell
TANSP 13161: Figure S) from tlie ¢ Gosport sand at Clai-
borne. Alabama. We agree with Dall (1596), Palmer
19371 and Palmer and Brann (1966 that C. parvus is a
juvenile C. sauridens. Features uniting the holotype of C.

parvus with C. sauridens include: tuberculate carly post-
miclear whorls, raised spiral threads on the sutural
ramps, and incised spiral grooves on the anterior hall” of
the last whorl,

Conrad (1855) described Conus tortilis from one large
specimen (ANSP 13196, Figures 9. 10) from Jackson.
Mississippi and differentiated it from C. sauridens by its
“more prominent and canvex spire, in the large twisted
callus at base, & ¢ (p. 260). Dall (1596) and Palmer
(1937) both considered C. tortilis ssnonymous with C
sauridens and Palmer (1937) described C. 1‘0:‘11/1& as vep-
resenting “the maximnm growth of the species™ (p. 459).
We agree with these anthors that specimens of C. tortilis
are large C. sanridens.

Courad (1863) described two additional species of
Eocene Conns: C. subsanridens and C. alveatus. Conrad
stated that C. subsauridens was tfrom “the Burrstone,
probably, ol Alabama™ we assume (see above) that the
liolotype (ANSP 53512) is lvom Cluirborne. We in-
spected the type of C. subsauridens (Fignre 7) and agree
with Dall (1896) and Pabmer (1937) that it is a jimior
synonvm of C. sauridens.

The tvpe locality {for Conus alveatus is Vickshurg, Mis-
sissippi: MacNeil and Dockery (1984) snggested t]nat the
lectotype (ANSP 13446: MaceNeil und Dnd\cn 1984, pl.
38, fig. 26) and paratype (ANSP 13494) are prohably
from the Byram Formation. Conrad (1863: 145) differ-
entiated C. alvcatus from C. sanvidens by its “less el-
evated and ... more profoundly carinated spire. and the
revolving lines on the spive are less numerous than in the
former [C. sauridens].” Dall (1896) and Pahvier (1937)
recognized Conus tortilis and C. alveatns, respectively, as
the Jacksomian (upper Eocene) and Vickshurgian
(lower Oligocene) forms of the older, Clairbornian
(middle Eocene), C. sanridens. NacNeil and Dockery
(1984), however, continued to recognize C. alveatus as a
distinct Oligocene species occurring in \Iiﬁs‘iscippi and
Mlexico; they did not compare C. alveatus (or Docken's
subspecies C. alveatus spiralis; in MacNeil and D()L]\( Ty
1984) with C. sauridens. MacNeil and Dockerv's s (1954)
fignres of C. aleveatus (inelnding the l((tot\pe pl 35,
ﬁg 26) appear consistent with C. sauridens as circim-
scribed here.

Mever (1885) deseribed—hbut did not ficure—Conus

A](lckwnmms Lrom Jackson. Mississippi, and (1( scribed the

species as similar to Conus protracta Never, 1555 (an
Oligocene taxon from Vicksburg and Red Bluff, Missis-
sippi that we accept, but do not consider further here;
see MacNeil and Dockery, 1984 for details). but “with
revolving lines on the spire™ (p. 466). Mever [1SS6] pre-
sented C. protracta as C. protractus and the latter
spelling is the one most commonly seen in the literature.
Harris and Pahner (1947 p]. 62, fig. 17) Higured a speci-
men (unnumbered, but said to be Irom the collections ol
the Gealogy Department ol fohns Hopkins University?
that they 1(4(4(11(1(4(1 as the holotvpe ol C. jacksonensis.
This spe(mun “consists of the apical whorls™ and is 3.3
mm i size (Harris and Palmer, 1947 446). Harris and
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Palmer (1947) considered this taxon a junior synonym ol
C. sauridens and we agree, particularly because of the
presence of tuberculate ear ly postnuclear whorls and the
presence of raised spiral threads on the sutural ramp.

De Gregorio (1890) described Conus deperditus var.
?111)(/1(1(/011{(1 from Claiborne. Alabama. Palmer and
Bram (1966) considered this subspecies equivalent to C.
sauridens and, based upon our inspection ol de Grego-
rio’s (1890) figures, we agree. We have not, ]lowe\m
viewed the ]1()]ot\1w of C. deperditus var, subdiadema,
which Palmer and Brann reported as PRI 26436.

Gardner (1945: 252) described Conus santander as
including “those species from the western Gulf that have
lonnel]\ been included under Conus sauridens Conrad,
described from Claibome.” Gardner’s fignres of the ho-
lotype (USNM 4951S1: NMoseleys Ferry, Burleson
County, Texas) of C. santander appear consistent with C.
sauridens and we consider this taxon a probable syn-
onyn.

Hoerle (1976) described Conus eracens (see paratype
in UF 119560, Figares 11, 12) from the lower Miocene
Chipola Formation of northern Flovida and noted its
strong similarity to C. sauridens: “C. cracens appears to
be a descendant of the widespread (Alabama, Missis-
sippi. Texas) middle Eocene to Oligocene species. C.
sauridens Conrad” (p. 16). She (hffelenhdtcd C. cracens
from C. sauridens on the basis of several characters:
the “nodes on the spire whorls persist for a greater num-
ber of s on C. cracens, also it is Jarger, more slender,
with stronger and more opisthocyrt growth Thies and
more pronounced hasal omament™ (p. 16). We examined
Hoerle’s paratypes at the FLMNH and could not lind
any discrete morphological characters separating the two
taxa. Given the vast amonnt of geological time separating
the species (over 12 million years), however, we ques-
tl()l]db]\ synonvmize C. cracens with C. sauridens. Re-
solving the relationship hetween these two tasa will re-
quire additional study.

Finally, Garvie (1996) described Conns nocens on the
basis of two small specimens from the Reklaw Formation
of Bastrop County, Texas: TMAM-962TX22 (holotype: er-
roneonsly pn])]mh( 'd as UT-TMN 84822: Fiaures 13, 14)
and TMA-962TX23 (paratype. erroneonsly published as
UT-TNIN §4823). In addition to these two specimens,
Garvie (1996) reported that he examined 25 additional
specimens ol C.nocens [rom the Weches Formation and
over 100 specimens from the Cook Mountain Formation.
While we did not observe these additional, stratigraphi-

cally vonnger specimens, the holotype and paratype of

C. nocens appear consistent with Couus sauridens. Thev
cach have raised spiral threads on the sutural ramp, sym-
metrically curved subsntural flexores, and incised S])]ld]
arooves on the anterior hall of the last swhorl, Further,
])oth have last whorl shapes similar to C. saurvidens. The
carly postimelear whorls ol the holotype are tuberenlate,
but most appear simooth on the paratype. Garvie (1996:
90/ stated that fonr characters separate C. nocens from
C. sauridens: “the at sides, the shm'l) nmnrideed carina,

the coarse, strong, spiral basal ]ines, and the lack of
strong growth lines on the ramp.” We do not consider
these characteristics—in isolation or combination—
sufficient to diseriminate C. nocens from C. sauridens (as
cireuniseribed above), especially because TMNM-962TX22
and TMM-962TX23 are both shells of juveniles. Since,
however, we have not seen the other specimens of C.
nocens mentioned by Garvie (1996), we consider our
synonymy of C. nocens with C. sauridens tentative. Re-
qald]ess of their taxonomic identity, TMM-962TX22 and
TMM-962TX23 are important specimens because of
their likely stratigraphic position in the Reklaw Forma-
tion. The Reklaw Formation is thought to span the early-
middle Eocene (or, Ypresian-Lutetian) boundary and has
a relative age equivalent to nannoplankton biochrono-
zone NPI4 (Zachos and Molineny, 2003: fig. 2) which
has an abisolute age of abont 49.7 to 47.3 Ma (Berggren
and Pearson, “’0()5) This age would make these two
specimens the oldest known Conus fossils from the
United States Coastal Plain, and only slightly younger
than the oldest Conus in general (lplesmn of I:,ncr]dnd
and France: Kohn, 1990). This oldest regional occur-
rence record is tempered, however, by the fact that the
position of the original collection locality of TNMM-
962TN22 and TMM-962TN23 ("Devil’s Eve, Colorado
R station 11 of the Geological Survey of Texas and
locality 11-T-36 ol the Texas Burean ol Economic Geol-
ogy) is uncertain (Zachos ct al.. 2005) and may no longer
exist (Garvie, 1996). Further, no additional specimens Of
Conus from the Reklaw ]'(nmatmn have yet been found
in the collections of the Texas Natural Science Center (A.
Molineuyx, personal communication to JRIL, July 11,
2007).

Most of onwr knowledge of Eocene C. sauridens in
Florida is from R.T.V. silicone rubber casts of external
molds in Jimestone (e.g., UF 120026, Figare 15; UF

22384, Figure 16), though UF 120027 (Figures 17,
lb)——w]nch is a highly leached, heavily p]tted and
slightly silicified she N—is an exception, Couus sauridens
is pws( ut in upper Eocene Ocala Limestone of Jackson
(UF 18874, UF locality JA0O2: UF 120026, UF locality
JAOIS; UF 119912, UF Jocality JAO27: and UF 119918
UF Jocality JA031), Alachia (UF 120027, UF Jocality
ALOOL), and Suwannee (UF 122384 and UF 120032,
both UF locality SUO03) counties. Finally, one additional
speciimen (UF 119913) that may be C. sanvidens is from
the lower Oligocene Bnmlmow Litwestone ol fackson
County (UF locality JA025). Besides these records, the
only other known record ()l this taxon (as recougnized
hiere) in Florida is Dall's (1916: 4489) ucconnt of C.
tortilis in the “Ocala.” Conus sauridens co-ocenrs in the
Eocene of Florida with the wew species C. palmerac and
C. alleni: characteristics that distinguish the new species
from C. sauridens arce discussed below.

A complete review ol the Tossil record of Conus sau-
ridens is bevond the scope ol this paper, thongh the
prefiminany observations we have made here support
carlier demonstrations (Palmer, 1937) that C. sauridens
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was a morphologically variable, geographically wide-
spread. and temporally persistent species. While ‘the old-
est known (early Eocene) Conus fossils were small (<35
mm in shell length). larger species (ca. 70 i in shell
length) have pu'\mnsl\ been reported from the middle
Eocene (Kolm, 1990), During this \tu(l\ we recognized
a very large (shell length, 116.1 mm) specimen (UF
120022; Figure 19) ol C. sawridens from the upper
Eocene Moodvs Branch Formation of Grant Parish,
Louisiuna (UF localitv ZLO04). This specimen may be
the largest Conus vet known from the Eocene of the U.S.,
Coastal Plain. The large geographic range of C. sanridens
could be related to its developmental mode, which was
likelv planktotrophic based wupon its multispiral larval
shell (Figures 20-22), though testing this hypothesis
within the context ol Shuto’s (19741 model of the rela-
tionship between developmental mode and tarval shell
morphology (also see Kohn and Perron, 1994) will re-
quire additional study, While not nece ssarily useful as a
cuide fossil. shells of C. sauridens (as circumseribed
here) have recently been utilized in several isotopic stud-
ies kobashi et al.. 2001; Kobashi and Grossman, 2003;
Kobashi et al., 2004) of Palcogene climate and have
proven to be geologically usefut in this regard.

Conus palmerae new species
Figures 23-30, Table 2)

Conus sp. B. Palmer in Richards and Palmer, 1953: 40, pl. 2
tig. 14.

Diagnosis:  Teleoconch whorls stepped; earlv post-
nuclear whorls smooth: sutural vamps typically smooth;
last whorl smooth.

Description:  Shell small to moderately farge-sized (np
to about 63 mm in length). Last whorl (nmml outhne
slightly concave. Shoulder sharply angulate. smooth.
Spire of moderate height; outline concave to straight.
Teleoconch whorls stepped: spire angle of early whorls
typically obtuse relative to later \\lm]]s Larval shell un-
known. Early postnuclear whorls smooth. Subsutnral
flexure symmetrically curved. Teleoconch sutnral mmps
concave and typic (1]]\ smooth, though occasionally 2 or !

weak spiral thre ads are present. Aperture 1n<)1plu>l(nf\
unknown. Last whorl t\plmll\ smooth, though line spiral
lines may cover the last whorl of some small specimens.

Type Specimens: llnlut\p(‘ UF 105855 (Figures 23,
24 . a specimen originallv described as "Conus sp. B” by
Palmer in Richards and Palmer (1953: 40, pl 2, fig, 1-1
The holotyvpe is preserved as a calcite-replaced s]n 1.
paratypes are moldic (consisting of just external or ¢ xt( T-
nal and internal molds) and include: UF 13556, UF
15399 Figure 25). UF 15711, UF 18719, UF 15737
Figure 26). UF 57015, UF 66735 Fiaure 271, UF 65306
Ficure 25, UF 74473 (Figures 29, 30), UF 110360, Ut
111327 and UF 112951. See Table 2 for measurements
of these specimens.

Figures 19-22.

Specimens ol Conus sanridens Conrad,
1533. 19. Largest known specimen (U7 120022} of C. sau-
ridens, shell length 116.1 mm, Moodys Branch Formation. UF
locality ZLO0O4 (Montgomery Landing 01), Grant Parish. Loui-
siana: scale bar equals 1 cm. 20. Juvenile shell I l’(\‘)

shell Tength 3.4 mm, Moodys Branch Formation " o 1]11\

ZLO04 (Montgomery I‘.m«luw 01), Grant l’ml\h. [.(n.l\mm
scale bar equals 1 mm. 21-22. Shell (GSA 2007.005). shell
length 60.5 mm. Moodvs Branch Formation. Montgomer
Landing. Grant Parishi, Louisiana: Figure 21 shows the larval
shell m(l early pmtluu lear wharls of this specimen, whicl is
also shown in Figure 22 (both scale bars equal 1 ¢
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Figures 23-30.

( ountv. Florida. 26. RT.V. silicone rubber cast of paratype

Specimens of Conus palmerae new species. All scale bars equal 1 cm. 23-24. lolotype (UF 10SS58). preserved

shell length 22.0 mm. preserved maximum diameter 11.5 nuu. lower member of the Ocala Limestone (formerly Inglis Formation

I'l locality LNO14 (Gulf Hammock 02), Levy Connty. Florida. 25. R'TV silicone rubber cast of paratype (( F 15599). preserved
hell length 50.1 mm, preserved maxinuim diameter 23,4 mm. Oc .11,1 Limestone, UF locality ALOI6 (S Wall Quarry 01), Alachua

15737). preserved shell length 56.1 mm, preserved maximum

diameter 2.1 mm, Ocala Limestone, UF locality LF0O1 (Dell l.ilm'l'(u'k Mine). Lafavette County, Florida. 27. RT.V. silicone rubber

cast of paratype

(UF 6673S), maximum diameter 14.2 mn. Ocala Limestone, UF locality ALO2S (Newberny- 03), Alachua County.

Florida. 28. RT.V. silicone rubber cast of paratype (UF 65306). masimun diameter 19.3 imm, Ocala Limestone. UF locality AL0OO4

Dickerson Limerock Mines
maximum diameter 19.0 mm, Ocala Limestone. UF locality

Alachna County, Florida. 29-30. RTV. silicone rnbber cast of paratype (UF 74473). preserved
ALOO4 (Dickerson Limerock Mines), Alachua County, Florida: the

topmost portion (indicated by arrow) of Figure 29 is magnified 3.5x in relation to Figure 30 to show details of the ‘sutural r: amps.

Type Locality and Occurrence:  The holotype (UF
10585S; Figures 23, 24) is from the lower member ol the
R callegltasione (s rhv the Inglis Formation) at UF
locality LVOI4. Gull Hammock 02, Levy County.
Florida. Richards and Palmer (1933: 5) deseribed the
locality (R, O. Vernon's 1-93) as a “road metal pit 2.9
miles sonuth of the nortli limits of the town ol Gulf Ham-
mock just soutliwest ol State Road 55 in the southwest
quarter of Section 34, Township I+ South, Range 16
East.” The paratype specimens are from \lachua County
UIF 68306, UF 74473, UF 111327, and UF 112981, UF
calitv ALOO4, Dickerson Limerock Mines. Ocalua Lime-
ne: UF 18599, UF locality ALOT6, SM. Wall Quarny
v Limestone; UF 15886, UF locality ALOIT
\ ] Corporation Pit O1. Ocala Eimestone: and UE
6673S. UF locality ALO2S, Newberry 03, QOcala 1ime
I Lafavette County (UF 1S7HY, UF 18719, UF

0O} Oceal

1S7T37. UF 5701S, and UF 110360, UF locality LFOO1,
Dell Limerock NMine, Ocala Limestone). Thus, all speci-
mens of C. palmerae are from the upper Eocene, Jack-
sonian Ocala Limestone of Florida.

Etvmology: This species is named in honor of

Katherine V. W. Palmer (1895-1952). secand director of
the Paleontological Researclr Institution (Ithaca, NY),
who was the first to recognize this form as a new. unde-
seribed species and for her important contributions to
Cenozoic palcontology (see Caster. T9S3)

Discussion:  Paliner (1953) did not deseribe UF
10SS3S as o new taxon because she did not consider this
single damaged shell adequate lor this purpose. Newly
collected specimens (all molds) are consistent with the
gross morphology ol Palmer’s fossil. but offer new mor-
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FiUul es 31-39.  Specimens of Conus alleni new species (31=33). C. smithcillensis Narris, 1895 (36-38). and C. cormacki 1lar-
bison. 1944 (39). Scale bar equals 1 cm. 31-32. Holotvpe (UF 119920) of C. alleni, shell length 36.2 mm, preserved maximum
diameter 20.7 mm \ln(nl\\ Branch Formation, UF locality ZL004 (Montgomery Landing), Grant Parish, Louisiana. 33, Paratype
UF 119977) of C. alleni. preserved shell length 35.1 mm. Ocala Limestone, UF locality L1002 (Mill Creck Quarny), Lafayette County
Florida. 34. Paratype (UF 119919) of C. alleni. preserved shell length 33.2 mm, Ocala Limestone, UF locality SUOL4 (Suswwannee American
Cement). Suwannee County, Florida. 35. Paratype (UF 119976) of C. alleni. preserved shell lengtly 34.5 mm. UF locahty LFO02 (Ml
Creek Quarry), Lafavette County, Florida. 36-38. Holotvpe (TMM-BEG 33656) of C. smithvillensis, shell length 42.1 mmn, pre-
served maximum diameter 14.8 mm, Weches Formation, Colorado River at Smitlinille, Bastrop County. Texas. 39. Holotype (ANSP

161451 of C. cormacki (not a Conus; see text), preserved shell length 28.7 mm, Santee Cooper Canal. South Carolina.
shological details that now justifv description of this ridens Conrad, 1833, and C. alleni new species. Conus
) |
species. palmerae may he distinguished from both ol these species
Conus /m[uu rae co-occurs in the Ocala Limestone by its ste Ppe (1 teleocone || whorls, smooth early postiuc lear

with two other late Eocene Conus in Florida: C. sau- whorls, smooth sutural ramps, and smooth Tast whorl
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Conus alleni new species
(Figures 31-35, Table 2)

Diagnosis:  Shoulder undulate; subsutural flexure di-
agonal; last whorl with raised spiral cords on anterior

half.

Description:  Shell medium-sized (up to about 36 nun
in length). Last whorl conical; outline straight to slightly
sigmoidal (convex near shoulder). Shell widest at shoul-
der. Shoulder angulate and with large tubercles resulting
{rom weak unduldtlons Spire of ‘moderate height; ()utlmc
straight to slightly concave. Larval shell S e Early
postuuclear whorls tuberenlate. Subsutural flexure di-
agonal, depth about 1.5x width. Teleoconch sutural
ramps concave with several raised spiral cords. Aperture
opening about as wide at base as at shoulder. Last whonl
with prononnced raised spiral cords on anterior hall,
sometimes extending weakly as threads to shoulder.

Type Series: Holotnw, UF 119920 (Figures 31, 32).
The three paratvpes consist of external molds and in-
clude UF 119977 (Figure 33), UF 119919 (Figure 34),
and UF 119976 (Figure 35). See Table 2 for measure-
ments of these specimens.

Type Locality zmd Occurrence:  The holotype (UF
119920, Figures 31, 32) was collected by [ E. Allen from
the Jacksonian I\lood\s Branch Formation at Montgom-
ery Landm(r (UF locality ZLOO4), Grant Parish, Louisi-
ana. The paratypes are all from the Ocala Limestone of
Florida, including two s]wumens [rom Lafayette Connty
(UF ]]9“)16 Ul 1199 ,UF 1()L‘l]1f\ LF()()7 Mill Creek
Qmu ry) and one 5pcumcn from Suwannec County (UF
119919, UF F locality SUOL4, Suwanuee American Ce-
ment).

Elym()logv This species is named in honor of Jumes

E. Allen (1914-1997) of Alexandria, Louisiana, who was
an enthusiastic collector and scholar of Gulf Coast
Eocene mollusks.

Discnssion:  Conus alleni co-ocenrs in the Eocene ol
Lonisiana with C. sauridens and in the Ocala Limestone
ol Florida with C. palmerac new species and C. san-
ridens. Conus alleni can be readily ditterentiated from
both species by its undulate shonlder and spiral cords on
the anterior half of e last whorl (raised spiral threads on
the last whorl mayv also he present on small shells of C.
palinerac, but il so are much weaker).

Conus alleni shares some resemblance with a noldic
Oligocene lossil (USNM 166720) [rom Decatnr County,
Georgia that Dall (1916) deseribed as C. canghani. Dall's
(1916: pl. 86, lig. 1) fignre of the cast shows a spec imen
partially obsenred 1)\ matrix) with an obtuse spire angle,
undulate shoulder, wid raised spiral threads on the su-
tural ramps that are similar to thie teleaconch morphol-
ogy ol C. alleni. The presence of rows of spiral beads on
tlu last whorl, the lact that the shell is widest below the
shoulder (rather than at the shonlder, as in C. all ni), and
the fact that the anterior end of the shell appears com-

pletely obscured by matrix prevents us, however, [rom
considering these two forins equivalent.

The only known shell matenial of Conus alleni is the
lLolotype (from Grant Parish, Lonisiana); the other three
specimem are [rom Florida and all consist of external
molds. This taxon was apparently rare, especially outside
of Florida. We recognized this new form from the moldic
Floridian material befme we—Dy chance—discovered
the similar shell from Louisiana in the FLMNH collec-
tions. We chose to designate the shell as the holotype,
rather than one of the paratype external molds, because
of its greater number of characters available for obser-
vation.

OTHER RECORDS OF EOCENE CONUS FROM THE U.S.
COASTAL PLAIN

Unidentiliable internal molds of Conus are common in
the Eocene Ocala Limestone of northern Florida. We
examined 54 such lots (over 440 specimens) from Ala-
chua, Citrus, ]ackson, Lal‘n)'ctte, Marion, and Suwannee
counties. These include: UF 13884, UF 155892, UF
15905, U 17831, UF 17832, UF 17879, UF 17947, UF
17950, U 17967, Ul 18423, UF 18759, UF 18848, UK
15564, UF 18596, UF 18955, UF 158962, UF 19140, UF
19174, UF 19204, UF 19215, UF 20744-20746, UF
46435, UF 68270, UF 107265, UF 119900-UF 119904,
UF 119906-119911, UF 119914-119917, UF 119921,
U 120027, UIF 120032-120040, UF 120047, and UF
126926.

During the cowrse of this work, we became aware of
several other Eocene Coastal Plain Conus species that
are likely distinet, but are not known to occur in Florida
and will require additional investigation; these include:
Conus simnithvillensis Harris, 1895; C sinitheillensis var.
Dockery, 1950 (also see C. smitheillensis var. Dockery in
(uunpb( AL 1995); and Conus haighti Gardner, 1945,

Harris (1895) deseribed C. suut]uz]]cnszs from the
Colorado River at Smithville, Bastrop County, Texas
(Weches Formation according to TN records). The
liolotype (TMM-BEG 35656: Figures 36-3S) shares
some characteristics with C. seuridens (inclnding a mul-
tispiral protoconch. tnberenlate early postnuclear whorls,
spiral threads on the sutoral ramp, growth lines showing
i (1(4(’]) and synonetrically cioved snl)xntnm] {lexure, dl)(l
incised S])ll(l] arooves near the base of the last whorl), but
lias a verv (11“( rent ovel d” shell shape: the spire is much
higher (spire angle: 53° Tuble 2: in matore individuals of
C. sauridens, the spire angle is typically over 100°), the
conical last whorl has straight sides, and the sutural
ramps are flat. Dockery (1950) figured a shiell (NIGS 590)
fron the slightly youmger Cook Mountain Formation ol
Mississippi lh it Tie described us a varicty of C. smitheil-
lensis. 1is ligured shell appears to hear many of the
discrete (]mm(h ristics ol C. smitheillensis deservibed
above, thongh has a lower spire (ca. 76°) and the last
whorl is sigmoidal in profile. Conus sinitheillensis is not
atall sintlar in for to €. palierae. While it bears some
of the shell characteristics of C. alleni, it lacks C. alleni's
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distinetive raised spiral cords at the base ol the fast whorl.
Campbell (1993) attributed an external mold (UNC
13—148\ from the Santee Limestone near Cross, South

Carolina to Dockeny's (1950) variety of C. smitheillensis.
Campbell (1995: 146) stated that this form is the “most
common Conus in the Santee Limestone™ and that it “has
a nodose shoulder and a taller, more tabulate spire than
the widespread Conus (Lithoconus) sanridens.” Further
study will be required to determine whether these vari-
eties are indeed consistent with FHarris's taxon.

Gardner (1945) described C. haighti from the Laredo
Formation of Zapata Connty, Texas. She did not figure
her holot\"pc (USNN 495182), but her figured (pl. 26.
llg n pdlat\"pe specimen (USNM 49018)) has a convex
spire profile and rounded shonlder that appear distinct
from those characters in C. saquridens. C. palmerae. and
C. alleni. Gardner’s other figured (plh 26, lig. 2) specimen
ol C. haighti lacks this distinctive spire form,

Noyina DuBia

The following species of Conus described from the
Eocene of the U. S. Coastal Plain should be regarded as
nomina dubia: Conus gyratus NMorton, 1834; Cunus inn-
tilatus Tuomeyv, 1532: Conus mz/)mu(lus de Gregorio,
15905 and Conus cormacki Harbison. 1944, Conus gyra-
tus (holotype, ANSP 211) is an internal mold of a shell of
uncertain provenance from South Carolina (also see
Kohn. 1992): Campbell (1995) suggested that it could be
an internal mold of the purported variety of C. smitheil-
lensis presented by Dockeny (1990). Conus multilatus
was described (but not hmned) by Tuomey from casts
tound near Wilmington. North Carolina. De Gregorio
(15900 deseribed C. improvidus from Claibomne, Ala-
bama. but his holotvpe is reportedly lost (Palmer and
Bram. 1966) and Palmer (1937: 463) considered the
taxon “of doubtful status as an American species.” Conus
cormacki 1larbison, 1944 was described from the Eocene
Santee Formation of South Carolina. but the holotype
IANSP 16415, Figure 39. Table 2) is clearlv not a Conus.
Campbell (1993: 146) stated that C. cormacki “is actually
a broken volutid.”

Several other Eocene Conus species are also problem-

atic. Conus pulcherrimus Heilprin, 1879 (tvpe, ANINH-
FI 10175) was recognized by Harris (1893) as a turrid
see Palmer and Brann, 1966). The twpe s‘pecimen of
Conus Conospirus) granopsis de Gregorio (158901 is lost
Palmer and Brann. 1966) and Dalt (1596) and Palmer
19371 suggested that the small shell figured by de Gre-
gorio (15907 mav be the Ju\emk of anothel speum
Given that the t\"pe specimen is lost and that the shell is
likelv a juvenile speumen C. granopsis is a name that
should pl()bd »lv be disresarded.

Finally. dlonﬂ with Ccnms sp. B (described here as the
new species C. /)(1[)71(’)(1c h()lot\p(‘ UF 1088551, Palmer
in Richards and Palmer (1933} also noted a Cmms sp. A
She said. “species A ... is a broud (21 mn.), low-spired
-7 mm.) shell with sharp angulation of the shoulder of the

whorls; the surfuce was apparently smootl. The speci-
men is a fragment, 25 mm. high” (Palmer. 1953: 40). We
located thlS specimen (UF 108683). which—like UF
108S3S—is also a calcite pseudomory )]1 from UF locality
IRYIEN (,ulf Hammock 02, Levy Connty. Florida lower
member of the Ocala Limestone). UF 108653 is poorly
preserved and is too [ragmentary (more than hall of the
spire is eroded away and much of the fast whort is miss-
ing) to cither assign to a known species or to describe as
new species.
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